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FOREWORD 


This  handbook  on  Mediterranean  Ports  was  developed 
as  part  of  an  ongoing  effort  at  the  Atmospheric  Direc¬ 
torate,  Naval  Oceanographic  and  Atmospheric  Laboratory 
(NOARL),  Monterey,  to  create  products  for  direct  appli¬ 
cation  to  Fleet  Operations.  The  research  was  conducted 
in  response  to  Commander  Naval  Oceanography  Command 
( COMNAVOCEAWCOM )  requirements  validated  by  the  Chief  of 
Naval  Operations  (OP-096). 

As  mentioned  in  the  preface,  the  Med i ter ranean 
region  is  unique  in  that  several  areas  exist  where 
local  winds  can  cause  dangerous  operating  conditions. 
This  handbook  will  provide  the  ship's  captain  with 
assistance  in  making  decisions  regarding  the  disposi¬ 
tion  of  his  ship  when  heavy  winds  and  seas  are  encoun¬ 
tered  or  forecast  at  various  port  locations. 


Readers  are  urged  to  submit  comments,  suggestions 
for  changes,  deletions  and/or  additions  to  Naval  Ocean¬ 
ography  Command  Center  ( NAVOCEANCOMCEN ) ,  Rota  with  a 
copy  to  the  oceanographer,  COMSIXTHFLT.  They  will  then 
be  passed  on  to  NOARL,  Monterey  for  review  and  incorpo¬ 
ration  as  appropriate.  This  document  will  be  a  dynamic 
one,  changing  and  improving  as  more  and  better  informa¬ 
tion  is  obtained. 
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PORT  INDEX 


The  following  is  a  tentative  prioritized  list  of 
Mediterranean  Ports  to  be  evaluated  during  the  five-year  period 
1988-92,  with  ports  grouped  by  expected  year  of  the  port  study's 
publication.  This  list  is  subject  to  change  aS  dictated  by 
circumstances  and  periodic  review.  Computerized  versions  of  these 
port  guides  are  available  for  those  ports  with  an  asterisk  ('). 
Contact  the  Atmospheric  Directorate,  NOARL,  Monterey  or  NOCC  Rota 
for  IBM  compatable  floppy  disk  copies. 


NO.  PORT  1991  PORT 


*1 

GAETA,  ITALY 

*32 

TARANTO,  ITALY 

*2 

NAPLES,  ITALY 

*33 

TANGIER,  MOROCCO 

*3 

CATANIA,  ITALY 

*34 

BENIDORM,  SPAIN 

*4 

AUGUSTA  BAY,  ITALY 

35 

ROTA,  SPAIN 

*5 

CAGLIARI,  ITALY 

36 

LIMASSOL,  CYPRUS 

*6 

LA  MADDALENA,  ITALY 

37 

LARNACA,  CYPRUS 

7 

MARSEILLE,  FRANCE 

38 

ALEXANDRIA,  EGYPT 

8 

TOULON,  FRANCE 

39 

PORT  SAID,  EGYPT 

9 

VILLEFRANCHE,  FRANCE 

SOUSSE,  TUNISIA 

10 

MALAGA,  SPAIN 

SFAX,  TUNISIA 

11 

NICE,  FRANCE 

TUNIS,  TUNISIA 

12 

CANNES,  FRANCE 

BIZERTE,  TUNISIA 

1 3 

MONACO 

SOUDA  BAY,  CRETE 

14 

ASHDOD,  ISRAEL 

VALETTA,  MALTA 

15 

16 

HAIFA,  ISRAEL 

BARCELONA,  SPAIN 

PIRAEUS,  GREECE 

17 

PALMA,  SPAIN 

1992 

PORT 

18 

IBIZA,  SPAIN 

19 

POLLENSA  BAY,  SPAIN 

KALAMATA,  GREECE 

20 

LIVORNO,  ITALY 

CORFU,  GREECE 

21 

LA  SPEZIA,  ITALY 

KITHIRA,  GREECE 

22 

23 

VENICE,  ITALY 

TRIESTE,  ITALY 

THESSALONIKI,  GREECE 

*24 

CARTAGENA,  SPAIN 

DELAYED  INDEFINITELY 

*25 

VALENCIA,  SPAIN 

*26 

SAN  REMO,  ITALY 

ALGIERS,  ALGERIA 

*27 

GENOA,  ITALY 

ISKENDERUN,  TURKEY 

*28 

PORTO  TORRES,  ITALY 

IZMIR,  TURKEY 

*29 

PALERMO,  ITALY 

ISTANBUL,  TURKEY 

*30 

MESSINA,  ITALY 

ANTALYA,  TURKEY 

*31 

TAORMINA,  ITALY 

GOLCUK,  TURKEY 
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PREFACE 


Environmental  phenomena  such  as  strong  winds, 
high  waves,  restrictions  to  x-isibility  and  thunderst orms 
can  be  hazardous  to  critical  Fleet  operations.  The  cause 
and  effect  of  several  of  these  phenomena  are  unic'ae  to 
the  Mediterranean  region  and  some  prior  knowledge  of 
their  characteristics  would  be  helpful  to  ship's 
captains.  The  intent  of  this  publication  is  to  provide 
guidance  to  the  captains  for  assistance  in  decision 
making . 

The  Mediterranean  Sea  region  is  an  area  where 
complicated  topographical  features  influence  weather 
patterns .  F.ctabatic  ’-^inds  will  flow  through  restricted 
mountain  gaps  or  valleys  and,  as  a  result  of  the  venturi 
effect,  strengthen  to  storm  intensity  in  a  short  period 
of  time.  As  these  winds  exit  and  flow  over  port  regions 
and  coastal  areas,  anchored  ships  with  large  'sail  areas' 
may  be  blown  aground.  Also,  hazardous  sea  state 
conditions  are  created,  posing  a  danger  for  small  boats 
ferrying  personnel  to  and  from  port.  At  the  same  time, 
adjacent  areas  may  be  relatively  calm.  A  glance  at 
current  weather  charts  may  not  always  reveal  the  causes 
for  these  local  effects  which  vary  drastically  from  point 
to  point. 


Because  of  the  irregular  coast  line  and  numerous 
islands  in  the  Mediterraneem,  swell  can  be  refracted 
around  such  barriers  and  come  from  directions  which  vary 
greatly  with  the  wind.  Anchored  ships  may  experience 
winds  and  seas  from  one  direction  and  swell  from  a 
different  direction.  These  conditions  can  be  extremely 
hazardous  for  tendered  vessels.  Moderate  to  heavy  swell 
may  also  propagate  outward  in  advaince  of  a  storm 
resulting  in  uncomfortable  and  sometimes  dangerous 
conditions,  especially  during  tending,  refueling  and 
boating  operations . 


This  handbook  addresses  the  various  weather 
conditions,  their  local  cause  and  effect  and  suggests 
some  evasive  action  to  be  taken  if  necessary.  Most  of 
the  major  ports  in  the  Mediterranean  will  be  covered  in 
the  haindbook.  A  priority  list,  established  by  the  Sixth 
Fleet,  exists  for  the  port  studies  conducted  and  this 
list  will  be  followed  as  closely  as  possible  in  terms  of 
scheduling  publications . 
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GENERAL  GUIDANCE 


1.1  DESIGN 

This  handbook  is  designed  to  provide  ship 
captains  with  a  ready  reference  on  hazardous  weather  and 
wave  conditions  in  selected  Mediterranean  harbors. 

Section  2,  the  captain's  summary,  is  an  abbreviated 
version  of  section  3,  the  general  information  section 
intended  for  staff  planners  and  meteorologists.  Once 

section  3  has  been  read,  it  is  not  necessary  to  read 
section  2  . 

1.1.1  Objectives 

The  basic  objective  is  to  provide  ship  captains 
with  a  concise  reference  of  hazards  to  ship  activities 
that  are  caused  by  environmental  conditions  in  various 
Mediterranean  harbors,  and  to  offer  suggestions  for 

precautionary  and/or  evasive  actions,  A  secondary 

objective  is  to  provide  adequate  background  information 
on  such  hazards  so  that  operational  forecasters,  or  other 
interested  parties,  can  quickly  gain  the  local  knowledge 
that  is  necessary  to  ensure  high  quality  forecasts. 

1.1.2  Approach 

Information  on  harbor  conditions  and  hazards  was 
accumulated  in  the  following  manner: 

A.  A  literature  search  for  reference  material 
was  performed. 

B.  Cruise  reports  were  reviewed. 

C.  Navy  personnel  with  current  or  previous  area 
experience  were  interviewed. 

D.  A  preliminary  report  was  developed  which 
Included  questions  on  various  local  con¬ 
ditions  in  specific  harbors. 

E.  Port/harbor  visits  were  made  by  NOARLW 
personnel;  considerable  information  was 
obtained  through  interviews  with  local 
pilots,  tug  masters,  etc;  and  local  reference 
material  was  obtained. 

F.  The  cumulative  information  was  reviewed, 
combined,  and  condensed  for  harbor  studies. 
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1.1.3 


Organization 


The  Handbook  contains  two  sections  for  each 
harbor.  The  first  section  summarizes  harbor  conditions 
and  is  intended  for  use  as  a  quick  reference  by  ship 
captains,  navigators,  inport/at  sea  OOD's,  and  other 
interested  personnel.  This  section  contains: 

A.  a  brief  narrative  summary  of  environmental 
hazards , 

B.  a  table  display  of  vessel  location/situation, 
potential  environmental  hazard,  effect-pre- 
caut  i  er.ary/evas  i  on  actions,  and  advance 
indicators  of  potential  environmental 
hazards , 

C.  local  wind  wave  conditions,  and 

D.  tables  depicting  the  wave  conditions  result¬ 
ing  from  propagation  of  deep  water  swell  into 
the  harbor  . 

The  swell  propagation  information  includes  percent 
occurrence,  average  duration,  and  the  period  of  maximum 
wave  energy  within  height  ranges  of  greater  than  3.3  feet 
and  greater  than  6.6  feet.  The  details  on  the  generation 
of  sea  and  swell  information  are  provided  in  Appendix  A. 

The  second  section  contains  additional  details  and 
background  information  on  seasonal  hazardous  conditions. 
This  section  is  directed  to  personnel  who  have  a  need  for 
additional  insights  on  environmental  hazards  and  related 
weather  events. 

1.2  CONTENTS  OF  SPECIFIC  HARBOR  STUDIES 

This  handbook  specifically  addresses  potential 
wind  and  wave  related  hazards  to  ships  operating  in 
various  Mediterranean  ports  utilized  by  the  U.S.  Navy. 
It  does  not  contain  general  purpose  climatology  and/or 
comprehensive  forecast  rules  for  weather  conditions  of  a 
more  benign  nature. 

The  contents  are  intended  for  use  in  both  pre¬ 
visit  planning  and  in  i,itu  problem  solving  by  either 
mariners  or  environmentalists.  Potential  hazards  related 
to  both  weather  and  waves  are  addressed.  The 
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oceanographic  information  includes  some  rather  unique 
information  relating  to  deep  water  swell  propagating  into 
harbor  shallow  water  areas. 


Emphasis  is  placed  on  the  hazards  related  to 
wind,  wind  waves,  and  the  propagation  of  deep  water  swell 
into  the  harbor  areas.  Various  vesoei 
locations /situations  are  considered,  including  moored, 
nesting,  ancfiored,  ar  r  i  v  ing/depar  t  i  ng  ,  and  small  boat 
operations.  The  potential  problems  and  suggested  pre- 
caut  i  onar  y/e  vas  i  ve  actions  for  various  combinations  of 
environmental  threats  and  vessel  1  oca t i on/ s i t ua t i on  are 
provided.  Local  indicators  of  environmental  hazards  and 
possible  evasion  techniques  are  summarized  for  various 
scenarios. 


CAUTIONARY  N  £ :  In  September  1985  Hurricane  Gloria  raked 
the  Norfolk,  VA  area  while  several  US  Navy  ships  were 
anchored  on  the  muddy  bottom  of  Chesapeake  Bay.  One 
important  fact  was  revealed  during  this  incident:  Most 
all  ships  frigate  size  and  larger  dragged  anchor,  some 
more  than  others,  in  winds  of  over  50  knots.  As  winds  and 
waves  Increased,  ships  'fell  into'  the  wave  troughs, 
BROADSIDE  TO  THE  WIND  and  become  difficult  or  impossible 
to  control . 

This  was  a  rare  instance  in  which  several  ships 
of  recent  design  were  exposed  to  the  same  storm  and  much 
effort  was  put  into  the  documentation  of  lessons  learned. 
Chief  among  these  was  Lhe  suggestion  to  evade  at  sea 
rather  than  remain  anchored  at  port  whenever  winds  of 
such  intensity  were  forecast. 
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2.  CAPTAIN'S  SUMMARY 


(White 


The  city  of  Benidorm  is  located  on  the 
Coast)  of  Spain  south  of  Valencia  and  north 


Costa  Blanca 
of  Cartagena 


(Figure  2-1) 


2-1 


The  Port  of  Benidorm  is  located  at  36°  32'N  0°  8'W  (Figure 
2-2).  The  coastline  is  situated  east-west  at  this  point  and  the 
Bay  of  Benidorm  is  open  to  the  south. 


Figure  2-3.  Bay  of  Benldorm. 
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The  non-carrier  anchorage  is  approximately  750  yards  (685  m) 
southwest  of  the  end  of  the  breakwater  pier  in  depths  of  65  to  80 
feet  (20  -  25  m).  Holding  ground  is  mud  and  seaweed.  Carrier 
anchorage  is  2200  yards  (2013  m)  south-southwest  of  the  other 
anchorage  in  depths  of  105  to  115  feet  (32  -  35  m) .  Holding 
ground  is  sandy.  Fleet  landing  is  on  the  north  side  of  the  pier 
near  the  yacht  harbor  and  is  well  protected. 

The  port  is  somewhat  protected  by  mountains  to  the  north  and 
west  and  by  hills  to  the  northeast  through  east-southeast,  it  is 
open  to  winds  from  the  southwest,  south  and  southeast.  The  an¬ 
chorage  areas  are  similarly  exposed  with  additional  exposure  to 
easterly  winds,  especially  at  the  carrier  anchorage.  Although  the 
port  is  not  exposed  to  easterly  winds,  easterly  swell  will  tra¬ 
verse  along  the  coastline  and  be  felt  at  the  breakwater  pier. 
Easterly  swell  will  also  affect  both  anchorage  areas.  The  east¬ 
erly  wind,  known  as  the  Levante,  can  occur  anytime  of  the  year 
but  is  stronger  in  winter  and  early  spring.  A  summertime  Levante 
often  seems  as  strong  as  a  winter  Levante  due  to  enhancement  by 
the  afternoon  sea  breeze. 

Because  the  Bay  of  Benidorm  is  exposed  to  the  south,  the 
must  troublesome  condition  is  the  southwesterly  (Vendaval)  to 
southeasterly  (Scirocco)  wind.  These  winds  precede  cold  fronts 
which  usually  occur  in  the  cooler  months.  Scirocco  winds  occur  a 
few  times  a  year  and  may  be  accompanied  by  the  'red  rain',  dust 
mixed  in  v-ith  the  rain  drops.  This  rain/dust  mixture  can  seep 
into  unprotected  equipment  vents,  doors,  etc. 

Mistral  winds  occur  as  northeaster  1 i es  between  mainland 
Spain  and  the  Balearic  Islands.  Because  of  the  configuration  of 
the  Bay  of  Benidorm,  Mistral  effects  are  minimized  and  only 
moderate  easterly  winds  and/or  long  period  swell  are  felt  in  the 
Bay . 


Table  2-1.  Summary  of  hazardous  environmental  conditions  for  the 


HAZARDOUS  CONDITION 


INDICATORS  OF  POTENTIAL  HAZARD 


VESSEL  LOCATION/ 
SITUATION  AFFECTED 


Levdnte  -  E'lv'NEMy  winds 

wf.i'ir  '.an  :aiise  waves  at  anchorage. 

♦  Occur:,  strongest  in  winter 

and  spring. 

♦  Caused  bv  Aio^es  ngt>  extending  into 
Spain  or  with  low  pressure  svstei  tc 
the  south  0*  the  Balearic  Islands. 

♦  In  cool  season,  usual l>  accompanied 
b\  low  cl'-'uds  and  rain. 

♦  E'li  tc  :E'iy  uevante  will  often  precede 
cold  fronts  m  winter^early  spring. 


Advance  warning 

<  A  low  NE  or  E^iE  swell  can  be  observed  L  'r 
in  ad.ance  of  wine  onset  along  coist. 
i  If  an  intense  low  is  south,  o*  the  Baieafics. 
str.jng  levante  winds  can  be  eepectec  a:  tne 
anchorages. 


1 :  *  Sli 1 1  poats . 


Vendaval  winds  -  3w' ly  to  ly 
winds  which  precede  cold  fronts. 

♦  Can  be  gale  force  (34  to  47  kti 
with)  well  defined  cold  front. 

*  largest  wave  heights  coee  froi 
southerly  direction  due  to  large 
fetch. 


Advance  warning  An-chcrajes. 

»  Any  cold  front  approaching  Spain’s  east  cost 
from  the  vest  has  the  potential  to  cause  strong 
Vendaval  winds.  Note  that  fronts  will  weaken  as 
they  approach  coast  but  will  intensify  after 
passing  the  coast  and  interacting  with  the  lee 
trough. 

(2'  ArrivinQ/Departifta. 


•3^  Small  boats. 


rimental  conditions  for  the  port  of  Benidorm,  Spain. 


VESSEL  LOCATION/ 

;  TUAT I  ON  AFFECTED 


EFFECT 


PRECAUTIONARY/EVASIVE  ACTIONS 


j 


a;  Alttiouai  nre,  hinh  wind; -waves  at  anchovaaes  «as  fo>ce 
stiip;  U  DfOtett  at  sea  apet  ^delter, 
t  One  to  i-mc  letcb  t»o«  f  and  EM.  6  to-  !0  toot  (3-3.5  t; 

swell  .s  piasible  even  witn  winds  ot  only  20  kt. 
t  35  to  35  It  winds  with  rainsnowers  can  last  off  and  on  for 
3  or  4  daws. 


4’  T.-ieo-’oeiia-’ina. 


' a '  Use  caiition  on  deca'ture  to  ^  east  ^  hiiili  waves  can  ^ 
encQiinterei!  lost  sast  the  end  ol  Punta  ^  U  Escaleta. 


7>:i ;  poa t a .  ' a ■  Boat  runs  to. fro«  anchoranes  «av  be  curtailed. 

t  Kinds  can  change  direction  guully,  especially  in  winter, 
causing  waves  to  cross  at  dangerous  angles  to  the  winds  and 
create  hazardous  conditions  to;  s»all  boats. 

•  During  suifer  ievante,  afternoon  sea  breeze  can  enhance  wind 
speeds.  Horning  runs  should  be  scheduled. 


anchorages. 


ca ;  in  e>tre»elv  rare  cases  high  winds/waves  at  anchorages  »ay 
force  shies  to  protect  at.  sea. 

•  Intense  Vendaval  episodes  are  usually  of  short  duration  (3-6  hrs). 
>  A  lore  southerly  Vendaval  direction  will  bring  higher  waves  to 
the  anchorages  than  will  southwesterly  or  westerly  Vendavals 
due  to  fetch  distances. 


nrrivino/Deoartino. 


ta'  Use  caution  ij^  anchoring  during  frontal  passage.  Minds  can  be 
westerly  while  waves  are  southerly. 


3 .  fua 1 1  boats. 


(a I  Boating  will  usually  ^  affected. 

>  Duns  to/froi  the  anchorages  lay  be  curtailed  due  to  hazardous 
winds/vaves  at  the  anchorage. 

>  Minds  can  change  direction  quickly,  especially  in  winter, 
causing  waves  to  cross  at  dangerous  angles  to  the  winds. 

e  A  previous  suuer  incident  stranded  crew  ashore  for  72  hours, 
due  to  25  to  30  kt  winds. 
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Table  2-1  (continued) 


HAZARDOUS  CONDITION 

INDICATORS  OF  POTENTIAL  HAZARD 

VESSEL  LOCATION/ 

SITUATION  AFFECTED 

EFFECT  -  1 

3.  Histrai  wind/vave;  -  Swell  froi 

Advance  warning 

'U'  eccr'i'cces. 

‘i'  Sw=.! 

i  d  Histral  event  m  the  Gulf  of  Lion 

*  A  strong  tliEtra;  evert  i40+  kt)  in  the 

♦ 

can  extend  southward,  arriving  as  an 

G'ilf  of  lion  Will  noriall,  produce  so«e 

easterly  swell  in  the  Bav  of  Benidori. 

swell  in  the  Benioore  area  Uee  the 

*  Itistral  outbreaks  occur  lost  trequently 

Severe  Weather  Guide  for  Harseilie  or 

t<:  c 

in  late  winter  and  early  spring. 

Toulon  for  details). 

■ 

*  In  rare  cases  i  1-2  tiics  a  year', 

strong  easterly  (25*  kt>  Nistral 

Winds  will  be  felt  in  the  Benidort 

area. 

♦  Here  often  (2-3  tues  per  yean, 

i2'i  A' riwiriQ/'IJeDa’tino, 

' e  ■  ' ' 3- 

long-period  U5  sec)  easterly 

swell,  with  or  without  the  wind, 

will  affect  the  anchorage  area. 

Swell  IS  usually  less  than  G  feet. 

>3'  Sial 1  beats. 

la'  boat  11 

*  PuHi 

hazt 

♦  Win' 

(au< 

and 

EFFECT  -  PRECAUTIONARy/EVASIVE  ACTIONS 


(a' 


Swgll  uUl  likely  ^  a  problet  than  uind. 

*  Between  the  coast  and  Ibiia,  the  wind  and  swell  a^e  froi 
the  northeast.  The  swell  ’efracts  around  the  coaiune, 
arriving  as  an  easterly  swell.  High  terrain  causes  the  wind 
to  also  becoie  easterly  as  in  crosses  the  Bay.  Long  period 
(15  seci  swell  aay  cause  euessive  iotion  on  ships  with 
critical  response  characteristics. 


(a ‘  caution  ^  departure  toward  the  north  or_  east  «  the 
^Jstrai  wjll  have  ■iniia)  eHect  in  ^  while  high  waves 
^  experienced  once  clear  d  Cabo  ^  San  Antonio. 


u)  Boating  operations  will  m  iiniiallv  affected. 

*  Runs  to/froii  the  outer  anchorage  lay  be  curtailed  due  to 
hazardous  winds  and  or  swell  at  the  anchorage. 

»  Hinds  can  change  direction  quickly,  especially  in  winter, 
causing  waves  to  cross  at  dangerous  angles  to  the  winds 
and  create  hazardous  conditions. 


SEASONAL  SUMMARY  OF  WEATHER  CONDITIONS 

(Much  of  this  information  adapted  from  Brody  and  Nestor,  1960). 

WINTER  (November  thru  February): 

*  Levante  wind  (easterly)  can  precede  cold  front  or  occur 
when  low  is  south  of  Balearics. 

*  Easterly  swell  can  occur  with  or  without  the  wind  and 
affect  the  anchorage  areas. 

*  Vendaval  (southwesterly)  may  follow  the  Levante.  Both 
winds  can  be  in  30-35  )<t  range. 

*  Most  common  wind  direction  in  winter  is  westerly,  15  lit 
occasionally  30  kt.  Fetch  is  limited,  waves  minimal. 

SPRING  (March  thru  May): 

*  Early  spring  similar  to  winter.  Sea  breezes  occur  on 
warm  days . 

*  Increase  in  Levante  occurrences  but  a  decrease  in  average 
wind  speed  . 

*  Thunderstorms  start  occurring  in  April,  1-2  per  month. 

SUMMER  (June  thru  September): 

*  50%  of  winds  from  northeast  to  southeast. 

*  Moderate  sea  breeze  daily  occurrence. 

*  Thunderstorms  possible  throughout  summer,  1-2 
occurrences  per  month  with  infrequent  gusts  to  45  kt  . 

AUTUMN  (October): 

*  Short  transition  season  as  winter  weather  returns  by  end 
of  month. 

*  Thunderstorms  occur  2-3  times  in  October. 


NOTE:  For  more  detailed  information  on  hazardous  weather  condi¬ 
tions  see  previous  Summary  Table  in  this  section  and  Hazardous 
Weather  Summary  in  Section  3. 
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Port  Visit  Information 

JANUARY  1989,  NOARL  meteorologists  R.  Fett  and  D.  Perryman  met 
vith  the  U.S.  Navy  husbanding  agent,  Mr.  John  Sparrove,  to  obtain 
much  of  the  information  included  in  this  port  evaluation. 


*  Formerly  the  Naval  Environmental  Prediction  Research 
Facility. 
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3.  GENERAL  INFORMATION 


The  information  in  this  section  is  intended  for  fleet 
meteor ologists/ocecnographers  and  staff  planners.  Paragraph  3.5 
provides  a  general  discussion  of  winds  and  weather  and  Table  3-1 
presents  a  summary  ha?3rds  and  actions  by  season. 

3 . 1  Geographic  Locat ion 

The  city  of  Benidorm  is  located  on  the  Costa  Blanca 
{White  Coast)  of  Spain  south  of  Valencia  and  north  of  Cartagena 
(Figure  3-1 ) . 
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3.  GENERAL  INFORMATION 

The  information  in  this  section  is  intended  for  fleet 
meteorologists/oceanographers  and  staff  planners.  Paragraph  3.5 
provides  a  general  discussion  of  winds  and  weather  and  Table  3-1 
presents  a  summary  of  hazards  and  actions  by  season. 

3 . 1  Geographic  Locat i on 

The  city  of  Benidorm  is  located  on  the  Costa  Blanca 
(White  Coast)  of  Spain  south  of  Valericla  and  north  of  Cartagena 
(Figure  3-1 )  . 


Figure  3-1.  Western  Mediterranean  Sea. 


The  Port  of  Benidorm  is  located  at  380  32'N  0©  8'W  (Figure 
3-2).  The  coastline  is  situated  east-west  at  this  point  and  the 
Bay  of  Benidorm  is  open  to  the  south. 
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The  Port  of  Benidorm  consists  only  of  an  unnamed 
and  a  small  yacht  harbor  behind  the  pier  (Figure 
no  berths  in  Benidorm  and  U.S.  Navy  ships  anchor 
is  a  popular  resort  city  and  the  population 
g  the  summer  months,  peaking  in  August. 
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3  -  3 ) .  There 
out .  Ben  i  - 
quadruples 


Figure  3-3.  Bay  of  Benidorm. 
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3 . 2  Qualitative  Evaluation  2i.  the  Port  q±  Benldorm 


The  non-carrier  anchorage  is  approximately  750  yards  (685  m' 
southwest  of  the  end  of  the  breakwater  pier  in  depths  of  65  to  80 
feet  (20  to  25  m).  Holding  ground  is  mud  and  seaweed.  Carrier 
anchorage  is  2200  yards  (2013  m)  south-southwest  of  the  other 
anchorage  in  depths  of  105  to  115  feet  (32  to  35  m).  Holding 
ground  is  sandy. 

Fleet  landing  is  on  the  north  side  of  the  pier  near  the 
yacht  harbor.  The  pier  extends  toward  the  southwest  and  is  well 
protected  by  a  high,  rocky  breakwater  on  the  seaward  side 
(FICEURLANT,  1985). 

The  port  is  somewhat  protected  by  mountains  to  the  north  and 
vest  and  by  hills  to  the  northeast  through  east-southeast.  It  is 
open  to  winds  from  the  southwest,  south  and  southeast.  The  an¬ 
chorage  areas  are  similarly  exposed  but  with  additional  exposure 
to  easterly  winds,  especially  at  the  carrier  anchorage.  Although 
the  port  is  not  exposed  to  easterly  winds,  easterly  swell  will 
traverse  along  the  coastline  and  be  felt  at  the  breakwater  pier. 
Easterly  swell  will  also  affect  both  anchorage  areas.  The  east¬ 
erly  wind,  known  as  the  Levante,  can  occur  anytime  of  the  year 
but  is  strongs’'  in  winter  and  early  spring.  A  summertime  Levante 
often  seems  as  strong  as  a  winter  Levante  due  to  enhancement  by 
the  afternoon  sea  breeze.  Because  the  Bay  of  Benidorm  is  exposed 
to  the  south,  the  most  troublesome  conditions  are  southwesterly 
to  southeasterly  winds.  These  winds  precede  cold  fronts  which 
usually  occur  in  the  cooler  months. 
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3  .  3  Currents  aM  Tiges 


As  with  other  east  coast  ports  of  Spain,  currents  and  tides 
are  negl iq ible . 

3 . 4 

Visibility  is  normally  good.  In  the  late  winter  and  early 
spring  months  morning  fog  will  occasionally  reduce  visibility  tc 
a  mile  or  so,  but  is  usually  5  miles  by  late  morning  or  noon.  On 
that  rare  occasion  when  visibility  is  reduced  to  zero,  it  will 
occur  in  the  early  morning  and  last  only  an  hour  or  two. 

3 . 5  W i nd  a nd  Weather 

Benioorm  is  situated  in  an  area  dominated  by  generally  good 
weather  year-round.  The  area  normally  will  not  feel  the  full 
effects  of  Mediterranean  wind  regimes  such  as  the  Mistral,  Fo- 
niente,  and  Levante,  The  Vendaval  (southwesterly;  and  the  Sciroc- 
co  (southeasterly)  are  the  only  two  winds  which  are  felt  with 
full  force  at  Benidorm.  Although  the  Levante  occurs  in  all 
months,  the  port  is  protected  from  its  full  strength.  The 
following  paragraphs  discuss  these  winds  and  their  effects  on  the 
Port  on  Benidorm.  Except  where  noted,  this  information  is 
adapted  from  Brody  and  Nestor,  1980. 

3.5.1  Lgvantg 

The  Levante  is  an  easterly  or  northeasterly  wind  that  occurs 
in  an  area  from  the  coast  of  southern  France  to  west  of  the 
Strait  of  Gibraltar.  It  can  occur  as  a  result  of  several  differ¬ 
ent  weather  patterns.  The  roost  typical  situation  is  when  the 
Azores  High  extends  northeastward  over  Spain  and  southern  France. 
With  a  large  anticyclone  over  western  Europe  and  relatively  low 
pressure  over  the  western  Mediterranean,  the  Levante  will  be 
widespread.  The  Levante  will  also  precede  the  arrival  of  a  cold 
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front  from  the  Atlantic  during  the  cool  season  (November  through 
April),  when  a  lee  depression  or  trough  forms  in  the  region  off 
the  coast  of  Spain.  A  third  situation  is  when  an  intense  cyclone 
is  south  of  the  Balearics.  A  gale  force  Levante  can  be  expected 
alc>ng  the  east  coast  of  Spain.  These  storms  can,  in  rare  in- 
stances,  be  extremely  destructive  causing  widespread  flooding  and 
wind  damage.  Another  pattern  which  results  in  the  Levante  is  when 
a  migratory  low  moves  eastward  in  southern  Spain  to  a  position 
near  the  Greenwich  Meridian.  In  this  case  gale  nor theaster 1 ies 
can  be  expected  off  the  east  coast  of  Spain  as  far  east  as  Ibiza. 

Levante  wind  speeds  in  the  Benidorm  area  are  usually  moder¬ 
ate  (If  to  20  kt)  and  speeds  greater  than  33  kt  are  rare.  Clima¬ 
tology  statistics  shown  that  winds  from  the  eastern  quadrant 
occur  20  to  30  percent  of  the  time  in  cooler  months  and  50  to  60 
percent  of  the  lime  in  the  warmer  months.  Because  the  Bay  of 
Benidorm  is  open  to  the  south  and  high  terrain  is  located  to  the 
east,  the  port  and  beach  area  of  Benidorm  is  protected  from  the 
Levante.  The  anchorage  area,  however,  is  somewhat  more  exposed 
and  not  as  well  protected.  Swell  waves  can  come  into  the  port 
area  because  they  refract  around  and  along  the  coast,  even  though 
the  open  sea  Levante  is  northeasterly.  Again,  the  anchorage  area 
is  more  exposed  than  the  port  area.  In  warmer  months,  the  after¬ 
noon  sea  breeze  can  enhance  the  Levante  winds  resulting  in  wind 
speeds  of  20  to  25  kt. 


3.5.2 


Vendaval  winds  are  southwester 1 ies  which  precede  cold  fronts 
and  are  most  likely  to  occur  in  the  cool  season  with  gale  force 
intensity  (34  to  47  kt).  Precipitation  usually  accompanies  the 
Vendaval/cold  front  system  but  can  be  delayed  by  as  much  as  12 
hours  after  the  onset  of  the  Vendaval. 
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strong  southwesterly  to  westerly  winds  are  common  during  the 
cool  season  along  the  Costa  Blanca .  The  synoptic  situation  pro¬ 
ducing  these  winds  is  characterized  by  an  intensifying  high 
pressure  area  that  lies  south  of  the  Azores,  with  a  deep  low  in 
the  Atlantic  approaching  the  British  Isles  and  the  coast  of  Eu¬ 
rope,  thereby  resulting  in  a  steepening  pressure  gradient  between 
the  high  and  low.  Vendaval  winds  occur  20  percent  of  the  time 
during  the  non-summer  months.  However,  within  the  past  few  years, 
a  summer-time  episode  of  25  to  30  kt  southwester 1 ies  lasted  off 
und  on  for  three  days.  Crew  were  stranded  ashore  as  6  to  10  foot 
(2  to  3  m)  waves  forced  cancellation  of  boating. 

3.5.3  Poniente 

The  Poniente  wind  is  a  northwesterly  to  westerly  wind 
behind  the  cold  front  and  usually  occurs  in  the  cool  season; 
however,  nor thwester 1 ies  often  occur  in  other  seasons  when  high 
pressure  builds  in  from  the  Atlantic.  Consequently,  the  Poniente 
can  be  expected  year-round  with  peak  frequency  and  peak  intensity 
during  the  cool  season.  In  winter,  the  Azores  High  is  displaced 
southward,  resulting  in  northwester  1 ies  in  the  Benidorm  area 
which  will  last  for  days.  During  these  episodes,  winds  will 
average  15  kt  with  peaks  to  30  kt.  The  port  area  of  Benidorm  is 
protect  from  westerly  and  northwesterly  winds  by  high  terrain. 
Poniente  winds  occur  20  to  25  percent  of  the  time  in  the  summer 
months  and  50  to  60  percent  of  the  time  the  rest  of  the  year. 

3.5.4.  Scirocco 

The  Scirocco  (southeasterly)  wind  is  not  normally  strong 
in  the  Benidorm  area.  However,  approximately  three  times  per 
year,  the  Scirocco  will  bring  dust  and  rain  ('red  rain')  to  the 
area.  These  winds  normally  occur  in  the  warm  sector  of  cyclones 
and/or  prior  to  fronts  which  extend  from  the  Mediterranean  south¬ 
ward  to  North  Africa.  The  dust  laden  air  picks  up  moisture  as  it 
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moves  northward  across  the  water,  arriving  in  Spain  with  low 
clouds,  rain  or  fog.  Temperatures  during  Scirocco  events  are  warm 
in  winter  and  hot  in  spring  and  sumn.crr . 

3.5.5.  Mistral 


The  Mistral  is  a  cold,  strong  northwesterly  to  north- 
northwesterly  wind  flowing  offshore  across  the  entire  coast  of 
the  Gulf  of  Lion,  often  extending  southward  along  the  coast  of 
Spain  (For  a  complete  description  of  the  Mistral,  see  the  Severe 
Weather  Guide  for  Marseille  or  Toulon).  Between  Spain's  east 
coast  and  the  Balearic  Islands,  the  Mistral  is  northeasterly.  On 
rare  occasions,  easterly  winds  reach  25  l<t  in  the  Benidorm  area. 
The  Immediate  port  area  is  protected  from  Mistral  winds  by  a 
mountain  to  the  north  of  the  city.  Three  to  six  foot  (1  to  2  m) 
easterly  swell  can  occur  at  the  anchorage  areas  during  and  for 
sometime  after  a  strong  Mistral  episode. 

3,6  Sjg^?9ngl  Summary  Sli  weather  Conditions 

The  seasonal  patterns  in  the  western  Mediterranean  area  will 
vary  in  response  to  the  movement  of  the  Azores  High.  This  high 
moves  southward  during  winter,  allowing  low  pressure  systems  to 
move  in  over  Europe.  The  high  builds  northward  and  extends  east¬ 
ward  over  Spain  as  summer  approaches  and  storms  affecting  the 
western  Mediterranean  become  less  frequent;  in  the  middle  of 
summer  they  are  nearly  non-existent.  Much  of  the  information  in 
this  section  is  adapted  from  Brody  and  Nestor,  1980. 

A,  Winter  (November  through  February) 

The  easterly  (Levante)  wind  is  stronger  in  winter  and 
spring.  It  will  precede  the  arrival  of  cold  fronts  from  the 
Atlantic.  The  prefrontal  Levante  may  turn  into  a  southwesterly 
wind  (Vendaval)  and  reach  gale  force  in  wintertime.  Once  the 
front  has  passed,  the  winds  will  turn  northwesterly  (Poniente). 
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when  there  is  an  intense  low  south  of  the  Balearic  Islands,  gale 
Levante  winds  can  be  expected  along  Spain's  entire  eastern  coast. 

The  most  common  wind  direction  in  winter  is  from  the  west 
and  northwest,  both  of  which  have  little  impact  on  Benidorm. 
These  winds  can  last  for  days,  averaging  10  to  15  knots  with 
occasional  peaks  to  25  kt.  Because  of  fetch  limitations,  high 
seas  usually  do  not  hamper  operations. 

Below  freezing  temperatures  are  rare.  No  long-term  weather 
records  are  available  for  Benidorm.  However,  Valencia,  located  on 
the  coast  to  the  north,  averages  only  two  days  per  year  (usually 
in  February)  where  the  temperature  drops  below  freezing.  Valen¬ 
cia’s  record  minimum  is  (-70C)  and  could,  if  combined  with 
high  winds,  cause  hazardous  wind  chill. 

Precipitation  amounts  are  typical  of  the  Mediterranean 
climate.  Valencia's  yearly  total  is  about  15  inches  per  year  and 
40  percent  of  it  is  recorded  during  September,  October  and  Novem¬ 
ber.  It  is  likely  that  Benidorm's  precipitation  amounts  are 
similar. 


B.  Soring  ( March  through  Mav) 

Springtime  in  the  western  Mediterranean  is  noted  for 
periods  of  stormy  winter-like  weather  alternating  with  false 
starts  of  summer.  Temperatures  are  warming,  and  storm  events  are 
decreasing  in  both  strength  and  frequency.  Sea  breezes  begin  to 
occur  on  warm  days.  Thunderstorms  appear  in  April. 

C.  Summei  (June  through  September ) 

Summers  are  characterized  by  the  almost  constant  light  to 
moderate  wind.  Both  the  Levante  and  the  Poniente  are  common  in 
summer,  although  neither  is  very  intense.  Temperatures  are  warm 
with  record  maxlmums  over  lOQOF  (380C).  Precipitation  amounts  are 
minimal  until  September  when  the  rainy  season  begins.  The  sea 
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breeze  regime  is  a  daily  occurrence  except  when  interrupted  by 
either  the  Levante  or  the  Vendaval. 

Thunderstorms  continue  to  occur  throughout  summer.  Typically 
these  storms  are  highlighted  by  thunder  and  lightning  but  with 
very  little  rain  and  will  move  from  the  southwest  toward  the 
northeast  offshore,  bypassing  the  city  of  Benidorm.  In  rare 
instances,  gusts  to  45  kt  and  hail  will  occur. 

D .  Autumn  ( October ) 

The  autumn  season  is  a  short,  transitional  period  lasting 
only  for  the  month  of  October.  By  month's  end,  an  abrupt  change 
to  winter-like  weather  has  taken  place. 

3 . 7  Local  Indicators  ai  Hazardous  Weather  Conditions 

The  following  'forecaster  hints'  are  adapted  from  Brody  and 
Nestor ,  1980: 

*  Correct  placement  of  fronts  is  very  difficult  in  the 
western  Mediterranean  basin  due  both  to  the  lack  of  ship 
reports  and  to  terrain  effects.  These  problems  are 
accentuated  during  the  summer  when  fronts  are  weakest. 
The  worst  locations  in  this  respect  are  Spain  and  the 
Balearic  Islands.  Forecasters  should  be  aware  of  the  lee 
trough  which  develops  along  the  east  coast  of  Spain 
during  periods  of  northwesterly  flow.  There  is  a  tenden¬ 
cy  to  designate  this  trough  as  frontal,  instead  of 
correctly  moving  the  front  eastward,  out  of  the  region. 

*  Surface  cyclones  generally  weaken  while  traversing 
Spain,  then  deepen  rapidly  when  they  reach  the  east 
coast  of  Spain. 
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*  The  strong  northwesterlies  (see  3.5.3)  resulting  from 
passage  of  an  upper  level  trough  will  occur  at  Zaragoza 
(08161)  three  to  six  hours  before  occurring  along 
Spain's  east  coast. 


Local  maritime  personnel  have  indicated  that  protective 
measures  are  needed  only  on  rare  occasions.  In  previous  years 
some  four  dozen  U.S.  Navy  ship  visits  have  been  made  in 
Benidorm, usually  in  the  summer  months,  and  no  ship  has  had  to 
leave  port  due  to  weather.  The  roost  liiiely  operation  to  be  inter¬ 
rupted  is  boating.  In  a  strong  wind  event  (or  swell  from  a  Le- 
vante  or  Mistral)  boating  may  be  hazardous.  Normal  delays  are 
measured  in  hours  rather  than  days,  with  some  rare  exceptions. 
Within  the  past  few  years,  a  summer-time  episode  of  25  to  30  kt 
southwesterlies  lasted  off  and  on  for  three  days.  In  summer,  the 
combination  of  a  Levante  and  an  afternoon  sea  breeze  may  disrupt 
boating.  Morning  runs  should  be  scheduled  if  at  all  possible. 


Scirocco  rains,  averaging  three  episodes  per  year,  can  cause 
problems  for  unprotected  equipment.  The  'red  rain'  is  caused  by 
fine  dust  in  the  raindrops.  The  rain/dust  can  seep  through 
equipment  vents  and  seams,  causing  shorts  and  other  malfunctions. 


In  the  rare  event  of  high  winds  and  waves,  the  closest, 
protected  harbor  is  Alicante,  to  the  south. 


Table  3-1  is  intended  to  provide  easy-to-use  seasonal  refer¬ 
ences  for  meteorologists  on  ships  using  the  port  of  Benidorm. 
Table  2-1  (Section  2)  summarizes  Table  3-1  and  is  intended  pri¬ 
marily  for  use  by  ship  captains. 
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Table  3-1.  Potential  problem  situations  at  the  Port  of  Benidorm,  ; 


Spa  i  n 


ALL  SEASONS 


i;)t.ions  at  the  Port  of  Benidorm, 


TI  ONARY/EVASI VE  ACTIONS 

ADVANCE  INDICATORS  AND  OTHER  INFORMATION 

ABOUT  POTENTIAL  HAZARD 

i: 

a  ’p  tfiar  landing  area. 

a.  The  Levante  can  occur  with  several  different  weather  patterns 

“i.zTij  cu?  tv  terrain  to  east  of 

but  in  the  tost  typical  situation,  it  occurs  when  the  Azores  High 

Siterids  northeastward  over  Spain  and  southern  Prance.  Also,  the 

.  't  *ieet  landing  area.  Swell  will 

Levante  will  precede  the  arrival  of  a  cold  front  during  the  cool 

•  ;  'n  '•''e  instance  of  severe 

season.  In  this  case,  a  lee  trough  fores  in  the  region  of  the 

PS  sought  in  Ahcante,  to  the 

Balearic  Islands.  At  tiies,  an  intense  low  will  fort  south  of  the 

9aleari:s  and  gale  force  (30^  kt)  can  be  expected  along  the  east 

coast  of  Spain. 

A  ijw  NE  or  EN£  swell  tay  be  observed  12  hours  prior  to  the 

Levante  wind  onset.  Note,  however,  that  this  swell  tay  be  due  to  a 

flistral  in  the  Gulf  of  Lion  and  not  associated  with  a  Levante. 

..■>3=  and  uaves  at  the  anchorage 

b.  Th?  lost  intpnse  and  fr?gu?nt  Vendaval  winds  aro  associatsd  with 

■  £■:  c'otect  at  sea.  Intense 

cold  fronts.  However,  strong  southwesterly  to  westerly  winds  can 

■ duration  H’S  hr?' 

occur  at  Benidon  when  a  high  lying  south  of  the  Acoies  tries 

■  great  heights.  A  tore 

to  build  northward. 

•  'p:tion  will  bring  higher  waves 

-  s. .  i  50‘ithwest  or  westerly 

Any  cold  front  approaching  Spain's  east  toast  froi  the  west 

distances. 

has  the  potential  to  cause  strong  Vendaval  winds.  Note  that 

fronts  will  weaken  as  they  approach  the  coast  but  will  intensify 

once  passing  the  toast  and  interacting  with  the  lee  trough. 

■  be  tore  of  a  problea  than  will  high 

c.  A  strong  iistral  event  kt)  in  the  6ulf  of  lion  will  nonally 

‘  .'.'aly  offshore,  waves  and  winds  will 

produce  sole  swell  in  the  Benidon  area  (sec  Severe  heather  Buide 

Amos  will  not  norially  affect  Benidori 

for  Harseille  or  Toulon  for  details). 

'.5  sec',  bending  around  the  coastline, 

.  tion  on  ships  with  critical  response 

:  mill  tay  be  a  factor  in  winter. 

1' 

Table  3-1  (continued) 


VESSEL 

LOCATION/SITUATION 


POTENTIAL  HAZARD 


EFFECT  - 


2.  ArrivinG/PeDjrting 

Occurs  year -rc'und, 
strongest  in  yir.ter 
anti  SDrina. 


a.  Levant?  Ninds/yaves  -  E'ly/NE'lv  yinti 
affects  ancfiorage  area  -  Binma'.  affects  at 
fleet  landing. 

Caused  by  Arnres  niqb  extending  into  Spain 
or  with  a  icy  pressure  svste*  to  the  south 


'he  pay 
the  Ians 
Highest 
heading 


PRECAUTIONARY/EVASIVE  ACTIONS 


•ust  be  used  or  depi'ture  ti  tie  eist  r.ii'tr. 
15  p'otected  r^oi  higt.  waves  tut  a'le'  pasiirg 
's  shelte'  wave  neig'ts  iist'eass  I'ks; i  la : . . , 
yaves  yiL  lOst  like:,  he  rroi  trs  SSL  ar: 
into  the*  yill  ■"■-eice  srip': 


of  the  Baiearu  Islands.  In  the  cool  season, 


usually  atcoipanied  by  loy  clouds  and  rain. 
E'ly  to  SE’ly  Levante  yill  often  precede  cold 
fronts  in  yinter'ei’lv  spring. 


Occurs  year-round, 
strongest  in  winter 
and  spring. 


b.  Vendaval  winds  ■  SwMy  to  tt'ly 
winds  which  precede  told  fronts  and 
are  »ost  likely  to  occur  in  the  cool 
season  with  gale  forte  intensity  (30* 
kt).  Precipitation  usually  accoipanies 
the  Vendaval/cold  front  systei  but  can 
he  delayed  by  as  tuth  as  12  hours  after 
Vendaval  wind  onset. 


b.  Setting  anchors  can  be  difficult  during  'rontal 
passage.  Southerly  w.nds  a.nd  waves  will  precede 
front  then  winds  will  switch  t:  westerly  anti  cross 
the  waves  at  ar,  angle.  If  the  verda-al  is  s.y.itryest 
or  west,  wave=^  will  be  at  a  iir.:*ui  bu*  w*'*  will 
affect  those  vessels  with  large  sail  area. 


Occurs  in  winter 
and  spring. 


t.  Histral  winds/waves  •  Swell  froi 
a  iistral  event  in  the  Gulf  of  Lion 
can  extend  as  far  south  as  Genidori. 
flistral  winds  of  25*  kt  tan  occur  1  or 
2  tiles  per  year,  (tore  often  (2-3  tiies 
per  year),  swell,  with  or  without  the 
wind,  will  occur.  This  swell  is  long 
period  (15  sec)  and  is  usually  less 
than  G  ft. 


t.  hinds  are  usually  not  strong  with  a  iistral  at  Eenidori, 
However,  waves  outside  the  harbor  can  be  hatardous.  Use 
caution  on  departure  as  wave  heights  increase  sharply 
outside  land's  shelter.  A  southerly  heading  after 
departure  will  iiniiiie  the  swell  effect  while  an 
easterly  heading  will  put  the  swell  on  the  beat,  hind 
thill  can  be  a  factor  in  w.,-.ter. 


3-15 


AS Y /evasive  actions 

ADVANCE  INDICATORS  AND  OTHER  INFORMATION 

ABOUT  POTENTIAL  HAZARD 

t:  t’le  east  nof'th. 

a.  The  Levante  car  occur  with  several  different  weather  patterns 

■  .  vdvoi  Put  a^te'  Dai;  ir^q 

but  in  the  lost  typical  situation,  it  occurs  when  the  Azores  High 

;  ;r..:,-eJie  4raia;iia'. ;  y . 

extends  nortr, eastward  over  Spain  and  southern  France.  Also,  the 

:-c  Troi  tne  ENE  and 

lewante  will  precede  the  arrival  of  a  told  front  during  the  tool 

season.  In  this  case,  a  iee  trough  forts  in  the  region  of  tne 

Balearic  Islands.  At  tiies,  an  intense  low  will  fori  south  of  the 

Balearics  and  gale  force  (30+  kt>  can  be  expected  along  the  east 
coast  of  Spam. 

A  low  NE  or  ENH  swell  lay  be  observed  12  hours  prior  to  the 

Levante  wind  onset.  Note,  however,  that  this  swell  lay  be  due  to  a 

Nistral  in  the  Gulf  of  lion  and  not  associated  with  a  levante. 

.  duMnQ  frontal 

b.  The  lost  intense  and  frequent  Vendaval  winds  ar:  isi  .riated  with 

:  .i<o‘  Will  precede 

cold  fronts.  However,  strong  southwesterly  to  westerly  winds  can 

;  westerly  and  cress 

occur  at  Benidori  when  a  high  lying  south  of  the  Azores  tries 

•  -■••djval  15  southwest 
.ijii*  but  winds  will 

to  build  northward. 

■ 5ji 1  area. 

Any  cold  front  approaching  Spain's  east  coast  froi  the  west 
has  the  potential  to  cause  strong  Vendaval  winds.  Note  that 
front,  will  weaken  an  they  approach  the  coast  but  will  intensify 
once  passing  the  coast  and  interacting  with  the  lee  trough. 

.  wit'i  i  iistral  at  Benidori. 

c.  A  strong  iistral  event  (40*  kt)  in  the  6uH  of  lion  will  norially 

rn-'  can  be  baiardeus.  Use 

produce  soie  swell  in  the  Benidori  area  (see  Severe  Neather  Guide 

e  sfigt.t:  increase  sharply 
,  heading  after 

Ywel 1  effect  while  an 
,  '  swell  on  the  beat.  Mind 

r :  r , 

for  Narseillc  or  Toulon  for  details). 
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ADVANCE  INDICATORS  AND  OTHER  INFORMATION 


ed  ) 


:'.ASIVE  ACTIONS 


ABOUT  POTENTIAL  HAZARD 


i.  Tit  LfvintF-  ijr.  jtcui  «:tti  several  different  weather  patterns 
tut  ir;  the  «rtt  typiia!  s.tuation,  it  occurs  when  the  Aiores  fcoh 
extends  nortteastward  over  Spain  and  southern  France.  Also,  tne 
Levante  will  precede  the  irrival  of  a  told  front  durinq  the  cool 
season.  In  this  case,  a  lee  trough  foris  in  the  region  of  the 
Balearic  Islands.  At  tues,  an  intense  low  will  fo'i  south  of  the 
Baiearics  and  gale  forte  i30*  htl  tan  be  erpected  along  the  east 
coast  of  Spain. 


A  low  NE  or  ENE  swell  lay  he  observed  12  hours  prior  to  the 
levante  wind  onset.  Note,  however,  that  this  swell  nay  be  due  to  a 
Iti-i'-il  ir.  tor  Bulf  of  Lion  and  not  associated  with  a  Levante. 


■ji.ec  due  to 
rs  a-.-f  at  fleet 
stronger  winds 
Winds  lan 
■  winter,  causing 
'.‘.e  winds  and 
mils. 


b.  The  lost  intense  and  frequent  Vendaval  winds  are  associateo  with 
cold  fronts.  However,  strong  southwesterly  to  westerly  winds  can 
occur  at  Benidore  when  a  high  lying  south  of  the  Acores  tries 
to  build  northward. 

Any  -old  front  approaching  Spain's  east  coast  froi  the  west 
has  the  potential  to  cause  strong  Vendaval  winds.  Note  that 
fronts  will  weaken  as  thev  approach  the  coast  but  will  intensify 
once  passing  the  coast  and  interacting  with  the  tee  trough. 


’.a.  led  due  to  long 
■"  c?2sti  On 
e  ciea’  of  land's 


c.  A  strong  iistral  event  (40c  kt)  in  the  6ulf  of  Lion  will  norially 
produce  sole  swell  in  the  Benidori  area  (see  Severe  Neather  Guide 
for  Barseille  or  Toulon  for  details). 
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Port  Visit  Information 

JANUARY  1989.  NOARL  meteorologists  R.  Fett  and  D.  Perryman  met 
with  the  U.S.  Navy  husbanding  agent,  Mr.  John  Sparrove,  to  obtain 
much  of  the  information  included  in  this  port  evaluation. 


*  Formerly  the  Naval  Environmental  Prediction  Research 
Fac i 1 ity . 
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APPENDIX  A 


General  Purpose  Ocea nograph i c  Informat i on 


This  section  provides  some  general 
waves  and  is  extracted  from  H.O.  Pud.  No. 
for  Observing  and  Forecasting  Ocean  Waves 
James ,  1955). 


definitions  regarding 
60  3  ,  Practical  Met  ho- is 
'.Pierson,  Neumann,  and 


Definitions 


Waves  that  are  being  generated  by  local  wi.nds  are  called 
"SEA"  .  Waves  that  have  traveled  out  o:  the  generati.ng  ar-i  are 
kncwr.  as  "SWELL"  .  Seas  are  chaotic  in  period,  height  and  direc¬ 
tion  while  swell  approaches  a  simple  sine  wave  pattern  as  its 
distance  from  the  generating  area  increases.  An  in-between  state 
exists  for  a  few  hundred  miles  outside  the  generating  area  and  is 
a  condition  that  reflects  parts  of  both  of  the  above  definitions. 
In  the  Mediterranean  area,  because  its  fetches  and  open  sea 
expanses  are  limited,  SEA  or  IN-  BETWEEN  conditions  will  prevail. 
The  "SI GN I  FI  CANT  WAVE  HEIGHT"  is  defined  as  the  average  value  of 
the  heights  of  the  one-third  highest  waves.  PER  I  OP  and  WAVE 
LENGT::  refer  to  the  time  between  passage  of,  and  distances  be¬ 
tween,  two  successive  crests  on  the  sea  surface.  The  FREQUENCY 
is  the  reciprocal  of  the  period  (f  =  1/T)  therefore  as  the  period 
increases  the  frequency  decreases.  Waves  result  from  th  '  trans¬ 
fer  of  energy  from  the  wind  to  the  sea  surface.  The  area  over 
which  the  wind  blows  is  known  as  the  FETCH .  and  the  length  of 
time  that  the  wind  has  blown  is  the  DURATION .  The  characteris¬ 
tics  of  waves  (height,  length,  and  period)  depend  on  the  dura¬ 
tion,  fetch,  and  velocity  of  the  wind.  There  is  a  continuous 
generation  of  small  short  waves  from  the  time  the  wind  starts 
until  it  stops.  With  continual  transfer  of  energy  from  the  wind 
to  the  sea  surface  the  waves  grow  with  the  older  waves  leading 
the  growth  and  spreading  the  energy  over  a  greater  range  of 
frequencies.  Throughout  the  growth  cycle  a  SPECTRUM  of  ocean 
waves  is  being  developed. 

A  Beaufort  Scale  table  with  related  wave  effects  is  shown  on 
the  following  page. 
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DISTRIBUTION 


SNDL 

21A1  CINCLANTFLT 

21A3  CINCUSNAVEUR 

22A1  COMSECONDFLT 

2 2 A3  COMSIXTHFLT 

23B3  Special  Force  Commander  EUR 

24A1  Naval  Air  Force  Commander  lANT 

24D1  Surface  Force  Commander  LANT 

24E  Mine  Warfare  Command 

24G1  Submarine  Force  Commander  LANT 

26QQ1  Special  Warfare  Group  LANT 

28A1  Carrier  Group  LANT  (2) 

28B1  Cruiser-Destroyer  Group  LANT  (2) 

28D1  Destroyer  Squadron  LANT  (2) 

28J1  Service  Group  and  Squadron  LANT  (2) 
28K1  Submarine  Group  and  Squadron  LANT 

28L1  Amphibious  Squadron  LANT  (2) 

29A1  Guided  Missile  Cruiser  LANT 

29B1  Aircraft  Carrier  LANT 

29D1  Destroyer  LANT  (DO  931/945  Class) 

29E1  Destroyer  LANT  (DO  963  Class) 

29F1  Guided  Missile  Destroyer  LANT 

29G1  Guided  Missile  Frigate  (LANT) 

2911  Frigate  LANT  (FF  1098) 

29J1  Frigate  LANT  (FF  1040/1051  Class) 

29K1  Frigate  LANT  (FF  1052/1077  Class) 

29L1  Frigate  LANT  (FF  1078/1097  Class) 

29N1  Submarine  LANT  #SSN) 

290  Submarine  LANT  SSBN 

29R1  Battleship  Lant  (2) 

29AA1  Guided  Missile  Frigate  LANT  (FFG  7) 

29BB1  Guided  Missile  Destroyer  (DDG  993) 

31A1  Amphibious  Command  Ship  LANT  (2) 

31B1  Amphibious  Cargo  Ship  LANT 

31G1  Amphibious  Trzunsport  Ship  LANT 

31H1  Amphibious  Assault  Ship  LANT  (2) 

3111  Dock  L^Lnding  Ship  LANT 

31J1  Dock  Landing  Ship  LANT 

31M1  Tank  Landing  Ship  LANT 

32A1  Destroyer  Tender  LANT 

32C1  Ammunition  Ship  LANT 

32G1  Combat  Store  Ship  LANT 

32H1  Fast  Combat  Support  Ship  LANT 

32N1  Oiler  LANT 

32Q1  Replenishment  Oiler  LANT 

32S1  Repair  Ship  LANT 

32X1  Salvage  Ship  LANT 
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Dist-l 


32DD1  Stibmarine  Tender  LANT 

32EE1  Submarine  Rescue  Ship  LANT 

32KK  Miscsllaneous  Command  Ship 

32QQ1  Salvage  and  Rescue  Ship  LANT 

32TT  Auxiliary  Aircraft  Landing  Training  Ship 

42N1  Air  Anti-Submarine  Squadron  VS  LANT 

42P1  Patrol  Wing  and  Squadron  LANT 

42BB1  Helicopter  Anti-Submarine  Squadron  HS  LANT 

42CC1  Helicopter  Anti-Submarine  Squadron  Light  HSL  LANT 

C40  Monterey,  Naples,  Sigonella  and  Souda  Bay  only 

FD2  Oceanographic  Office  -  NAVOCEANO 

FD3  Fleet  Niimerical  Oceanography  Center  -  FLENUMOCEANCEN 

FD4  Oceauiography  Center  -  NAVEASTOCEANCEN 

FD5  Oceanography  Command  Center  -  COMNAVOCEANCOM  (Rota) 


copy  to : 

21A2  CINCPACFLT 

22A2  Fleet  Commander  PAC 

24F  Logistics  Command 

24H1  Fleet  Training  Commaind  LANT 

2  8A2  Carrier  Group  PAC  (2) 

29B2  Aircraft  Carrier  PAC  (2) 

2  9R2  Battleships  PAC  (2) 

31A2  Amphibious  Command  Ship  PAC  (2) 

31H2  Amphibious  Assault  Ship  PAC  (2) 

FA2  Fleet  Intelligence  Center 

FC14  Air  Station  NAVEUR 

FOl  Oceanography  Command 

DSDAO  France,  Israel,  Italy  and  Spain 
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OSCINCENT 

Attn:  M««th«r  Dlv.  (CCJ3-W) 
MacDill  ATB,  FL  33608-7001 

dilaC  of  Naval  Raaaarcli 
Library/  Coda  01232L 
Ballaton  Towar  #1 
800  Quincy  St. 

Arlington,  VA  22217-5000 

Offico  of  Naval  Raaoarch 
Coda  1122  MM,  Marina  Macao. 
Arlington,  VA  22217-5000 

Comsandant 

Hdq.  O.S.  Marina  Corps 
Washington,  DC  20380 

Officar  in  Charga 
NAVOCCAJICOMDCT 
Naval  Educ.  t  Tmg.  Cantor 
Novport,  RI  02941-5000 

Comniandlng  Officar 
Naval  Rasoarch  Lab 
Attn:  Library,  Codo  2620 
Washington,  DC  20390 

Chaicaan 

Ocoanography  Dope . 

O .  S .  Naval  Acadooiy 
Annapolis,  KD  21402 

NAVPGSeOL 

Matoorology  Dapt,  Coda  63 
Montaray,  CA  93943-5000 

Naval  War  CoUoga 
Attn:  Goophys.  Of float 
NAVOPS  Dope. 

Nowport,  RI  02841 

COMSPAWARSYSOCM 
Coda  3213,  Navy  Dapt. 
Washington,  DC  20363-5100 

aSATTEAC/TS 
Scott  ATB,  IL  62225 

Conwiandlng  Officar 
OSCG  Rach.  t  Dvr.  ConCar 
Groton,  CT  06340 

NOARL 

Attn:  Code  125P 
SSC,  MS  39529-5004 

NOARL 

Attn:  Code  125L  (10) 

SSC,  MS  39529-5004 


Comnandar 

Coastal  Cng.  Rsch.  Con 
Kingsan  Bldg. 

Ft.  Bolvoir,  VA  22060 

Cancral  XnCalliganca  Agancy 
Attn:  OCR  Standard  Disc. 
Washington,  DC  20505 

Dafonsa  Logistics  Studies 
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